Ontogenesis of cholesterol side-chain cleavage activity in the ovine adrenal during late gestation.
The present study examined the activity of the cholesterol side-chain cleavage system, and the amount of cytochrome P450scc in adrenal glands of sheep fetuses and newborn lambs as well as the in vitro regulation of these parameters. Freshly isolated fetal adrenal cells incubated in the presence of 1 mM 8Br-cAMP or 25 microM 22R-OH cholesterol, produced 4- to 5-fold less pregnenolone than neonatal cells under similar conditions. Likewise, pregnenolone production by isolated fetal adrenal mitochondria was lower than that of neonatal mitochondria when endogenous cholesterol was used as a substrate or when 22R-OH cholesterol was added to the incubation medium. Also, the amount of P450scc, determined by immunoblot, was lower in fetal mitochondria than in neonatal mitochondria. In culture, ACTH, despite enhancing both the production of pregnenolone and the incorporation of [14C]acetate in cholesterol and its end-products by fetal adrenal cells, neither increased the amount of pregnenolone formed from 22R-OH cholesterol nor the amount of immunoreactive P450scc. By contrast, during the first 48 h of culture under standard conditions, there was a "spontaneous" increase in the activity of P450scc which reached values observed in neonatal adrenal cells. Such a development was inhibited when 5% ovine fetal serum was added to the culture medium. These results reinforce the view that in the ovine fetal adrenal gland, the development of P450scc is not ACTH-dependent but involves most probably a decrease in inhibitory factors present in fetal blood.